The objective of this paper was to assess the effectiveness of visual laser ablation of the prostate (VLAP) using a bare fiber with simultaneous laser incision of the bladder neck for patients with symptomatic benign prostatic hyperplasia. Sixty-seven patients with symptomatic bladder outlet obstruction due to benign prostatic hyperplasia were entered into a prospective trial where VLAP was done with neodymium:YAG laser, while the bladder neck incision was done with KTP laser. The laser was delivered using a bare fiber. There was marked improvement demonstrated at three months post-lasing in symptom score and flow rate. No significant changes were noticed in the subsequent follow-up. However, the addition of the bladder neck incision increased the rate of retrograde ejaculation without appreciable improvement in symptom score or flow rate when compared to other published data. None of the patients developed bladder neck contracture. VLAP, using a bare fiber, in conjunction with laser bladder neck incision, produces durable improvement in urine flow rate and symptom score in patients with symptomatic benign prostatic hyperplasia without the development of bladder neck contracture. This method will reduce the costs of laser prostatectomy.
Benign prostatic hyperplasia (BPH) is one of the most common disease processes in men. For more than 50 years, the gold standard of treatment for patients seeking surgical therapy from this disease has been transurethral prostatectomy.
It is estimated that nearly 400,000 transurethral prostatic resections (TURP) are performed each year in the United States. 1 Transurethral incision of the prostate (TUIP) was recommended as an alternative to TURP in a small prostate. 2 Visual laser ablation of the prostate (VLAP) is a new modality being evaluated for the treatment of BPH. A pilot study was performed using VLAP in 17 male patients by Costello et al., which showed a significant improvement in postoperative flow rates and Madsen-Iversen symptom score. 3 Many different treatment methods are currently evolving. Free-beam sidefire fibers, noncontact side-fire, contact vaporization, bare fiber, interstitial laser and ultrasound-guided laser prostatectomy have been reported. 4, [5] [6] [7] [8] [9] One disadvantage of VLAP is the expense of both the initial capital and the running cost. The single most expensive recurrent cost is the laser fiber. Recently, many companies have presented different side-firing laser devices. These are usually recommended for one use only and cost about 3000 to 5000 Saudi riyals. To assess the value of VLAP using a bare fiber in conjunction with bladder neck incision, a prospective study was designed.
Eligibility criteria included a patient's age being greater than 50 years and significant voiding symptoms secondary to BPH, leading the patient to request surgical therapy. The results were then compared to the published data using various laser techniques and without concomitant bladder neck incision.
Material and Methods
Sixty-seven patients aged 50 to 80 years (mean = 62 years) with symptomatic bladder outlet obstruction secondary to benign prostatic hyperplasia were prospectively studied. They were evaluated by a complete history and physical examination, including digital rectal examination, urinalysis and culture, creatinine, PSA, transrectal ultrasound examination, standardized American urological symptoms score and maximum urinary flow rates (Q MAX). Prostatic volume was calculated preoperatively using transrectal sound. Patients with a palpable prostatic nodule or PSA level of more than 4 as measured by the Hybritech method underwent transrectal ultrasound-guided biopsies.
Patients with prostate cancer were excluded from the study.
Cystourethroscopy was performed first to rule out a coexisting pathological condition. Video display on a Annals of Saudi Medicine, Vol 17, No 2, 1997 television monitor optimized visualization of the operation. A suprapubic tube catheter was then inserted. Laser prostatectomy was performed with a tip firing bare fiber delivery device using a standard neodymium:YAG laser source (Laserscope) at 40 watts power setting. A fiber was passed first through a ureteric catheter, then through the working element of a size 23.5 F Cystoscope. An Albarran deflecting bridge was used to direct the fiber to the desired area of treatment. Laser energy was applied for a continuous 90 seconds to each lateral lobe at the 3 and 9 o'clock positions. For a larger prostate, the treatment was done at the 2, 4, 8 and 10 o'clock positions and was repeated at two or three intervals between the verumontanum and the bladder neck. A bladder neck incision was done using the KTP laser at 38 watts, using the tip firing fiber. The aim of the bladder neck incision was to reduce the chances of development of bladder neck cicatrization and to decrease the post-treatment catheterization time. The incision was done at the 6 o'clock position, starting from the trigone just distal to the interureteric ridge down to the verumontanum. No postoperative bladder irrigation was used. The patients were usually discharged within 24 hours with the suprapubic tube connected to a drainage bag. They were given a three-day supply of an anti-inflammatory medication. In the first 12 patients, the suprapubic tube was removed 48 to 72 hours postoperatively. However, they experienced significant irritative voiding symptoms. A urethral Foley catheter was inserted in five patients who developed urinary retention. Thereafter, the patients were discharged with the suprapubic catheter in place and it was left indwelling for one week. In the clinic, the tube was then clamped and the patient was given a voiding trial. If he could not void, the catheter was unclamped and left indwelling for another week. The flow rate and the symptom score were rechecked at 1, 3, 6, 9 and 12 months post-treatment. Changes in frequency of intercourse and the presence of retrograde ejaculation were documented. The AUA score and Q Max for patients before and after operation and for every single follow-up time were evaluated using the t-test. Analysis of variance (ANOVA) was used to test the differences between means of quantitative variables at different times. The Scheffe method for comparisons among groups was used. The BMDP statistical package release 7.0 on PC was used to perform the statistical analysis.
Results
The mean postoperative catheterization time was 8.7 days (range two to 32 days). The results of assessment at 3, 6, 9 and 12 months are presented in Table 1 .
Comparisons among means of AUA score before operation, and 3, 6, 9 and 12 months after operation showed significant differences in different times (P<0.001). Readings for the AUA score before operation were significantly higher than the means at times of follow-up. However, no significant differences were noticed among different AUA scores after operation in the various periods of follow-up ( P=0. 3) .
With respect to Q Max, the same results were noticed. It was significantly higher in the follow-up ( P<0.001), while no significant differences could be noticed in 3, 6, 9 and 12 months follow-up ( P=0.42).
The main problems encountered were a persistent urgency and dysuria that remained for four to six weeks. This was controlled by prescribing a short course of a parasympatholytic. Complications were relatively few ( Table 2) . No patient required a blood transfusion and none developed urinary incontinence, bladder neck contracture or urethral stricture. Three patients developed epididymitis. Two patients had a repeated VLAP two months later because of persistent obstructive symptoms. Eighteen patients experienced retrograde ejaculation, while five patients claimed to have developed a weak erection.
Discussion
There are a variety of commercially available surgical lasers, including the CO 2 , holmium:YAG, argon, diode, Nd:YAG, and KTP. The neodymium:yttrium-aluminumgarnet (Nd:YAG) is currently the primary laser energy source of choice to treat BPH. Nd:YAG 1063 nm wavelength is suited to thermal ablation of the prostate. 10, 11 Its wavelength is poorly absorbed by water and penetrates deeply into adenomaheating target tissue faster than its thermal relaxation time. Deep tissue coagulative necrosis occurs and deeper still, thrombosis of the prostatic arteries. This deep vascular effect may cause delayed transition zone necrosis with clinical improvement noted months after laser treatment. The KTP laser has a wavelength of 532 nm and it differs from the previous laser in that its TULIP=transurethral ultrasound-guided laser-induced prostatectomy; BNI=bladder neck incision. energy is visible green light. This color allows for a beam that is easily able to cut and coagulate simultaneously. At this wavelength, the beam cuts only where it is aimed. As with the Nd:YAG laser, the KPT laser energy can be easily delivered through a fiber and used under irrigation fluids. The uniqueness of the KTP laser is that it is primarily a cutting instrument with minimal thermal damage and minimal forward scatter. Experience at our institution has shown VLAP to be an appealing alternative to conventional TURP. Patients maintained their unobstructed voiding pattern. Some problems remain with this procedure. The urgency-frequency syndrome can persist for some weeks following VLAP. The improvement in the voiding pattern is gradual over six to eight weeks, unlike the immediate improvement seen with TURP. The peak improvement is in three months. No improvement is expected after that time. The present study implies that the cost of VLAP can be reduced simply by using a barefiber, which could be used many times, yet the results are similar to those in other recent studies (Tables 3 and 4 ).
The postprostatectomy bladder neck contracture is a common complication of prostatectomy. It has been reported to occur after 0.14% to 5.0% of prostatectomies. 12, 13 The exact incidence of bladder neck contracture following VLAP is not known. Of 40 patients treated by VLAP, five developed clinically significant bladder neck contracture that required transurethral incision.
14 In another study of 76 patients, three developed bladder neck contracture. 15 In a recent study on patients with three years of follow-up, bladder neck cicatrization was a significant complication, occurring in 12% of 126 patients. 16 With interstitial laser prostatectomy, the incidence was reported to be 1.7%. 8 Laser bladder neck incision for bladder neck contracture, without VLAP, was reported before. 17 Of 21 patients treated with the Nd:YAG laser, only two developed recurrence of the contracture. None of our patients developed bladder neck contracture when followed up for one year. This might have been due to the concomitant bladder neck incision. However, a longer period of follow-up is needed.
The major drawback of VLAP is the lack of immediate effect on voiding symptoms. While some prostate tissue may be removed acutely, the predominant effect of the neodymium:YAG laser is tissue coagulation. 18 Almost all patients can expect significant prostatic edema and ongoing loss of transition zone tissue for many weeks. Clinically, patients will need a catheter for a longer time and will experience prolonged irritative symptoms. To overcome this problem, KTP laser bladder neck incision with VLAP was attempted recently and was reported to reduce the postoperative catheterization time. 19 However, in our study, we did not have similar results. The average catheterization time in our patients was 8.7 days. A unique innovative approach to this problem is the use of a biodegradable, self-reinforced stent, as reported by Petas et al. and Barnes et al. 20, 21 Eighteen of our patients developed retrograde ejaculation. This was reported to occur after 4.5% to 16% of VLAP. 5, 22 Laser bladder neck incision might explain the higher rate of loss of ejaculation in our patients.
Our 12-month results add to the increasing amount of data supporting the durability of VLAP as an alternative to TURP. Our patients demonstrated significant objective improvement in urine flow rate and subjective improvement of symptoms. No significant improvement is expected after three months. The use of bare fiber will reduce the cost of treating BPH in comparison with conventional methods and other laser therapy. The short inpatient stay after laser prostatectomy offers significantly short-term financial savings over TURP. The lack of postoperative bladder irrigation makes it far less demanding on nursing time.
The addition of laser bladder neck incision will not shorten the post-therapy catheterization time, but it might
